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N the Solomons, building airports. . . 
k road construction on Attu... in 
tanks, trucks, landing barges. For 
rugged power on all battlefronts, it’s 
Diesels. 

Out in front, too, are the large sta- 
tionary and marine Diesels . . . deliver- 
ing power to war plants, lighting plants, 
pumping stations and vessels of all 
types. To assure maximum efficiency of 
Diesels in all services, more and more 
operators are lubricating with Texaco. 

Texaco Algol or Ursa Oils increase 
life of rings, pistons, liners and bearings, 
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keep rings free in their grooves, valves 
active, ports clear, assuring piston seal 
that means full power and maximum 
fuel economy. 

Because of Diesel Operators’ success 
with them — 

More stationary Diesel horsepower 

in the U. S. is lubricated with 

Texaco than with any other brand. 

Texaco Lubrication Engineering Sery 
ice is available to you through more 
than 2300 distributing points in the 48 
States. The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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Lubrication — 


CERTAIN Prince of Wales is said to have — struction book with your automobile. Regardless of 
“What do you think of — the rate of depreciation, the owner demands de- 
penncdale operation while he runs the car. The 


once been asked, 


civilization?’ His reputed comment has a 


significant Connection with this article: “... It 5a struction book is a guide to such oper ation, sup- 
fine idea. Why doesn’t someone do something about plemente: 1 pease arly by the lubrication schedules 
it?” That applies to lubrication. It’s a fine idea: avatlable service stations; and yet, how many 


why don't more plant operators do something about notorists a e ever opened these instruction books, 
t 


it? Oh, yes, they purchase excellent lubricants, or even know where they are today? 


perhaps they employ a lu- 





bricating engineer, they ——— 


apply their lubricants by 
modern devices; then the; 
expect these lubricants to 
function indefinitely. Some- 
times a system is flushed 
now and then, but more 
often the machine is al- 
lowed to run with the addi- 
tion of the usual amount of 
ake-up oil or grease till a 
bearing runs hot, or the 
ars scuff. Then, the costs 
f lubrication begin to rise. 
ir want of check-up, the 
achine may be lost. 


THE OBJECTIVE: 
PROTECT THE 
INITIAL COST 

The objective of any lu 

rication check-up is to: 

Initial Cost 


} 
a , 
Olect [he 


The automotive people 
bserved this requirement 








hen they furnished an in- 





LUBRICATION CHECK-UP 
AND LIFE EXPECTANCY 


At periodic intervals, the motorist is ad- 
vised to check the mechanical condition 
of his car. Experience has proved this to 
prolong the life of the vehicle and often 
the life of the driver. The wisdom of this 
procedure can be confirmed by vital sta- 
tistics. It has been one of the contributing 
factors in increasing our life expectancy. 

Life expectancy also applies to indus- 
trial machinery. It is measured by such 
terms as ‘wear-and-tear.” “break-down,” 
“maintenance,” and ‘obsolescence.’ The 
latter is unavoidable. It is contingent 
upon the designing engineer's ability to 
develop more productive machinery; on 
the production manager's ability to run 
combinations of such machinery more 
effectually. 

“Wear-and-tear’ and “break-down,” 
however, can be reduced materially by a 
planned inspection check-up procedure, 
primarily to see that lubrication is prop- 
erly maintained and the most suitable lu- 
bricants are in use, 

A lot of war-time machinery today will 
have to function tomorrow in the produc- 
tion of peace-time consumer goods. If we 
check up on our lubrication practices in- 
telligently today, the maintenance head- 
aches of tomorrow will be postponed. 

















LUBRICATION 
CHECK-UP, A FORM 
OF INSURANCE 


But let’s go back to in- 
dustry. The machine invest- 
ment in the average indus- 
trial plant may easily 
amount to millions of dol- 
lars. To keep this machin- 
cry running requires but a 
few thousand dollars worth 
of lubricants annually. This 
cost can be regarded as the 
cost of operating insurance. 
It can be made doubly 
profitable if it is checked 
at regular intervals, not 
from the angle of actual 
cost, but to make sure that 
the lubricants and lubricat- 
ing systems are doing their 
best. The Petroleum Indus- 
try has coined phrases for 
this type of check-up. Some 
call it an audit, others, a 
survey. By any name, it boils 
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DOUBLE 
OIL SEAL (N) 
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LUBRICANT GROOVE 


urtesy of Morgan 


Fig. 1—Details of the Morgoil roll neck bearing (be 
low) with expanded view (above) showing the | 


ant groove. Arrows on the photograph of the “work 


side’’ of a 4-Hi mill point to the corners of the work 
soll wind . ) bottom. TI! , Sea Tee 
Ol, WINCUOWS, tof ana wOttomM ese Arrows nadia 

where pressure gun fittings could be located at the 
end of small oil lines which could run from these 
points to the lubricant entrance at the other end of 
rt? l 

t 


e chock adjacent to the end of the roll barrel where 


double seal (N) functions. 
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down to the same meaning — Make Sure your Luort- 
Calls ave prot { dine y Wii INDI re Le 


There are several angles to a sas ation check- 
up. For example, 

The lubricants must be of quality commensur- 
ate with the service demanded. 

b. They must be suited for the parts they are to 
lubricate. 

They must be kept free from contamination. 
The lubrication check-up is of particular value 
a means of forestalling contamination or the 
entry of non-lubricating foreign matter. 

When plants are running under the top-speed 
conditions such as prevail tod: iy, a lubricant failure 
due to entry of dust, dirt, or water through a worn 
bearing seal may disrupt the entire production 
schedule. At first thought, the lubricant is blamed. 
But that doesn’t put the machine in question back 
on the line. Then the usual costly conference of 
oil company technical personnel and plant engineers 
is called. That costs money and time and change 
of lubricant won't cure the complaint unless the 
cause is eliminated. 

The lubrication check-up usually will detect such 
a cause before it can exert its disturbing effect. It 
does little good to report a faulty seal, a rising 
neutralization number in a turbine oil, or water in 
. gear set if the report is merely filed. A few dollars 
worth of materials, a day or two of a mechanic’s 
time often is the insignificant cost — charged to 
maintenance — which is all that is required to keep 

¢ machine operating day and night for months 
to come. 


as 


BAD ACTORS REQUIRE SPECIAL 
ATTENTION 


In some type of service, or with any machine, 
me part may develop into a routine headache, 


greasing system for the type 































































































Courtesy 


of Birdsboro Steel Foundry and Machine Co. 
“C-DF"’ Birdsboro Buchanan jaw crusher. 


just like a ‘‘trick knee’ or a ‘weak ankle.” If the 
lubricating engineer or plant manager enjoys (?) 
such a personal weakness, he watches it; doesn't 
run for a bus too often, or jump off moving trains. 
The same applies to a bearing which has the un- 
explainable habit of running warmer than it should. 
Sometimes the cause is almost impossible to find. 
Slight misalignment, too tight a cap-nut, scoring 
due to dirt particles; even lack of air circulation 
may be the cause. 

The old-time operator nursed such parts. He 
gave them more oil or a pinch of sulfur to bring 
the temperatures down. Modern design with more 
attention to precision machining has reduced these 
“bad actors’ to a large degree, but they still crop 
up just like a “maverick’’ automobile. Even so, a 
careful check-up will often keep them under control. 


Bearing Seals 


The ball and roller bearing designers have de- 
— numerous varieties of bearing seals: Just 
1o keep out water and dirt and to keep the lubricant 
m. The sleeve-type, oil lubricated, steel-mill bear- 
ing, in turn, is not only sealed but the seal itself 
should be lubricated periodically. 

Is it necessary to say more about the need for 
proper sealing? Yet, even during a lubrication 
check-up, the seals may be overlooked unless the 
lubricating engineer remembers where to look for 
them and how his particular types of seals function. 

A leaky ball or roller bearing seal is indicated by 
oil or grease leakage. Often a grease seal can be 
broken out by over-conscientious lubrication; in 
brief, too generous use of a pressure gun. 

A leaky sleeve-bearing seal in steel mill service 
is indicated by excessive water in the oiling sys- 
tem. This not only overloads the oil reconditioning 
system, but also promotes sludge formation and 
corrosion. 


[31] 
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The usual double inboard oil seal on the MORG- 
OIL bearing is designed to reduce contamination by 
preventing water or foreign matter from getting 
into the oiling system and keeping oil from leaking 
out. To do this effectively, however, the seal must 
be maintained in good condition and wear must 
be retarded as far as possible. The Morgan Con- 
struction Company provides for this by installing 
a lubrication fitting on the outside of the inboard 
end of the chock adjacent to the seal. Too often, 
however, this fitting is overlooked by mill operators, 
and the seal is allowed to run dry with the result 
that abnormal wear occurs. A few ounces of the 
same oil used to lubricate the bearings should 
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of hot spots due to metal-to-metal friction. A sloppy 
condition around any such bearing due to accumu- 
lations of leaked oil or grease invites combustion 
if the heat is sufficient to vaporize the more volatile 
hydrocarbon components. A spark is often  suffi- 
cient to cause ignition if the air-gas ratio is just right. 


The Lubrication Engineer Is a Factor 

The Lubrication Engineer can well become the 
guiding spirit in planning a lubrication check-up 
on industrial plant machinery. His experience has 
given him a basic knowledge of machine design, 
the principles of operation, the fine points of main- 





be applied to each seal by means of a hand 
gun periodically. In some instances, the opera- 
tors will find it advisable to run a small pipe 
from the lubricant entrance at the seal to the 
outside of the mill since a fitting on the out- 
side of the housing on each side of the mill 
is in many cases much more convenient for 
the oiler to reach. 


GOOD HOUSEKEEPING 
IN LUBRICATION INDICATES 
A GOOD FIRE RISK 


Fire hazard is directly related to the fire 
insurance rate. A plant which is careless of 
lubrication soon finds out it is rated a poor 
risk by its fire insurance company. The in- 
spectors check this in part by recording lubri- 
cant leakage and overheated bearings. Both 
may become a decided fire hazard wherever 
arcing or sparks may develop, especially if 
the materials being handled are dusty or in- 
flammable. 


Lubricant leakage may result from over- 
lubrication, or lack of lubrication. The former 





Table 1 Data on the percentage of fires in cotton 


mill service attributed to friction, hot bearings and 
faulty lubrication. See Fig. 3. 


{ machinery 4% 
In opener-picker service. AT% stock con- 
| veyors, €tc. 7% 
{ hot bearings 15% 
In carding service......... 45% 4 machine parts 26% 
( others 1% 
hot bearings 8% 
& 
In'ring spinning: .. 66... 30% machine parts 17% 
| power drives 6% 
{ hotbearings 21% 
In plain weaving.......... 61% ) machine parts 37% 
other parts 3% 
{ hotbearings 19% 
In jacquard weaving.... 33% machine parts 12% 
pulleys 2% 
( machine parts 9% 
Cotton tentering ...... 30% + power drives 
and conveyors 21% 
hot bearings 30% 
Napping room ........ 40% 4 machine parts 6% 


pulleys 4% 








is obviously correctible by more care in appli- 
cation. The latter, however, if it has been caused by 
over-heated bearings thinning out the lubricant to 
excess, can be very serious. Not only is the over- 
heated bearing a fire hazard but also it is indication 
that abnormal wear has probably occurred. 

Here again the value of a regular lubrication 
check-up is evident. These conditions are less likely 
to occur in plants where the lubrication procedure 
is well-organized. 

The records of the Associated Factory Mutuals 
Fire Insurance Companies confirm all this. Their 
research as to the cause of fire in textile cotton mills 
is particularly interesting. Table 1, based on Figure 
3, shows that hot bearings have been the cause of 
an alarming percentage of the fires recorded. 

The cause is not the lubricant as some have pre- 
sumed; but /ack of lubrication, with the development 


f 


tenance, and the limitations of his own products. 
Today he is a vital asset in keeping the war-time pro- 
duction lines in operation; tomorrow he must plan 
to serve peace-time industry in the post-war era. 

Tomorrow he must anticipate a reborn age of 
machinery the operators of which will think in 
terms of conservation; a personnel who will have 
been trained to run machines on fewer grades of 
lubricants; yet an age of machinery in which pre- 
cision design predominates. 


HOW THE PRINCIPLES OF 
MECHANICS AFFECT THE CHOICE 
OF LUBRICANTS 


To check-up intelligently upon lubricant  per- 
formance requires fundamental knowledge of the 
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BALED COTTON STORAGE 
42 FIRES 


Locomotive 
Sparks -7% 


Burners-2% 
Fireworks-2% 
Lightning-3%° 
Hoi Pipes-2% 


Spontaneous 
ignition - 5% 


CARDING -104FIRES 
Includes Spinning Preparatory Processes 










Switches-4%. Other Friction 
Lamps-3% 4% 
Miscell.-2% 
Smoking-2% 


Spontaneous 
Ignition- 5% 
Mechanical 
Sparks -8% 





FIRES 





Machine Parts 
0 Flames 
(Oryers. Ovens) 


Spontaneous 
Ignition - 9% 


Fig. 3—Cotton Process Fire Causes (Including No Claim Fires) 
were caused by weaknesses that can be eliminated by improved machine or electrical maintenance 









OPENER-PICKER 
944 FIRES 




















FRICTION-11% 

Machinery-4% Foreign 
Stock Conveyors, Substance 
Chokes,Etc.- 7% ; 


in Stock 
77% 






ELECTRICAL-7% 


Motors, Wiring, Lamps 
& Fuses-1% each 


Miscell.-1% 
Mechanical Sparks-2% 


RING SPINNING-156 FIRES 


Machine 
Parts 4 
17% 
ay 
~ 


ee 
Hot Bearings-8% 






Lamps-2% 
Miscell-1% 
Lightning-7% 
Spont. Ignition-5% 
Power Drives-6% 


JACQUARD WEAVING-53 FIRES 


o—S Mech. Sparks-47, 
Spont. Ignition - 2% 


Sparks -4% 
Lightning-2% 
Foreign 
Substance in 
Stock - 12% 


Courtesy of Associated Factory Mutual Fire Insurance Cos 


Most of the fires in the manufacturing occupancies 
Careful bale 


opening procedures will prevent many opener-picker fires. Fires in storage areas are caused mostly by spontaneous 
ignition or smoking, with some electrical, which also point out human element failures. 
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GREASE 
COMPRESSOR 








GAEASL PYPING 























MALE SECTIONAL ELEVATION 
OF LOWER BEARING. 





Courtesy of S. Morgan Smith ( 


Fig. 4—Cross-sectional details of an axial flow pump 
showing the provisions for grease lubrication. 


machinery which is being lubricated. It starts with 
the initial lubrication recommendation. 


It is accepted practice to make a lubrication rec- 
ommendation according to the operating conditions 
and the design and construction of the equipment 
involved. These factors, of course, may vary; so it 
is impracticable to state that for any particular type 
of equipment a lubricant of certain definite char- 
acteristics always should be used. Consideration 
should first be given to: 


(a) the speed of operation, 
(b) the prevailing operating temperatures, 


(c) the extent to which pressure may be de- 
veloped between the moving parts, 


(d) the means provided for lubrication, 


ym pa ny 


April, 19-44 
(ec) the degree to which the wearing elements 
may be exposed, and 


(f) the possibility of the lubricants becoming 
contaminated. 


Certain types of machinery naturally must func- 
tion with comparative satisfaction on a wide variety 
of lubricants. Then why all this consideration of 
definite lubrication recommendations? 

Above and beyond the question of machine pro 
tection it is a matter of power consumption. It 1S 
perfectly true that virtually any good grade of oil 
or grease will develop lubrication, but how effec 
tively this will result in the maximum reduction of 
friction will depend upon the ability of the resultant 
lubricating film to withstand the operating pres 
sures, temperatures and speeds. 

Accordingly, the lubricating engineer must study 
the details of design, the operating conditions, and 
the means of lubrication available. The relation- 
ship of lubrication to design can only be realized 
when he has an intimate knowledge of the intended 
function of the machinery with which he is deal- 
ing, and the manner in which this function has 
been anticipated by the designing engineer. 

The intricacy of design will be determined by 
the function of the machine. The hydraulic tur- 
bine, for cxample, although comp saratively massive, 
must be designed in a most careful manner in order 
that its intended alignment is maintained, and the 
thrust pressure developed during operation pre- 
vented from becoming so abnormal as to cause 
damage to the step bearings. A steam pump on the 
other hand is a far more simple mechanism. In con- 
sequence, it is not essential to devote any extensive 
amount of care to its construction, other than to 
insure that the moving parts fit properly. The 
steam pump operates normally under conditions 
which will not be conductive to most effective 
lubrication. So we do not expect the bearings of 
a reciprocating boiler feed pump, for instance, to 
show as long a life as those of a turbine. 


Designing to Meet the Operating Conditions 


The designing enginer considers those factors 
which are involved in the operation of any piece 
of machinery. If it is impossible to prevent a ma- 
chine from coming in contact with abrasive foreign 
matter then he is justified in not giving it the same 
care as he would to a device which can be installed 
apart from dust or dirt, provided with means for 
temperature control, os guarded against water 
contamination. 

Modern machinery is being planned with these 
objectives. For example, some electric motors and 
some varieties of machine tools are built in such a 
dust tight manner as to insure maintenance almost 
without regard for external conditions. The de- 
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velopment of the anti-friction bearing, the enclosed 
chain drive and the unit reduction gear set have 
contributed much toward better lubrication, safety 
and extended maintenance. But any one of these 
mechanisms must be lubricated initially with a 
lubricant which is reasonably right, and subjected 
to a lubrication check-up at regular intervals. 

Design, in turn, can be a guide as to the degree 
of refinement essential in a lubricant. Where bear- 
ings, gears, chains or other moving parts are de- 
signed for comparatively rough service, it is im- 
practicable usually to prevent drip or waste; then a 
cheaper grade of lubricant is justified. 

Quite naturally the cheaper lubricant may not 
possess the same lubricating ability as a more 
highly refined product; on the other hand, the use 
of the latter under such conditions would not be 
economical nor assurance of any better lubrication, 
due to the possibility of contamination and loss of 
lubricating ability. Loss by unwarranted drip or 
waste also affects the final cost, and may develop 
i fire hazard. Regular check-up will enable correc- 
tion in time. 

Conditions which may cause waste or contamina- 
tion of lubricants during operation may not always 
e incorrectible. There are many ways by which 

aste can be prevented. They will depend to a 

irge extent (as indicated) on the design of the 
juipment, the product being handled, the duty 
volved and the location. In some steel mills, for 
xample, especially on certain older types of equip- 
nent, gears and bearings may be inadequately 
housed. There is also a good deal of dirt and some- 
‘umes water around a steel plant which may come 





ATION 


f Allis-Chalmers Mfg. Co. 


-Twin'’ air compressor 


in contact with such moving parts. 

Some measure of protection is gained by enclos- 
ing gears in sheet metal housings and installing 
bearing guards which will reduce materially the 
extent to which lubricants may be contaminated. 
In this way, the durability and life of the lubricants 
can be extended. Regular cleaning at the time of 
check-up also is helpful. 

The lubricating engineer must study design from 
this point of view. He may, however, not always 
be able to prevail on the management to spend the 
money for such means of protection. It then be- 
comes necessary to decide upon grades of lubri- 
cants commensurate with the operating conditions 
as they may prevail. A theoretical lubrication rec- 
ommendation for any specific type of machine, at 
best, is more or less of an ideal, for it is based upon 
modern design and the assumption that the builders 
have realized the importance of lubrication and the 
use of suitable housings. 

A very high grade of grease or a filtered straight 
mineral oil would be adaptable to such a type of 
design. Where an older installation is involved, 
the engineer should use his judgment in substitut- 
ing a product which from a price point of view 
will be in line with the existing conditions. 

A working lubrication recommendation, there- 
fore, may at times include two or more grades of 
lubricants of varying degrees of refinement. Where 
oils are involved, they should be of around the 
same viscosity, commensurate with the speed, 
operating pressure, and the extent to which tem- 
perature variation may occur. 

These are important details to the operator when 
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Greasing Table 





OIL AS REQUIRED 








@ 
Oo 


Above frequency of greasing is based 
on the travelling required in average 
work, where moving is a minor func- 


ONCE EVERY 5 SHIFTS 





ONCE A SHIFT 
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proportionately 
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he is in the market for lubricants. If he is dealing 
with a representative of a reputable oil company 
these facts will be brought to his attention, the 
proper viscosity or body of the lubricant decided 
upon, the choice between a primary or secondary 
grade of lubricant justified according to the operat- 
ing conditions around his plant. Periodic check-up 
on the performance of any such lubricant will in- 
sure the correction of conditions which might affect 
its dependability. 

WHY OPERATING CONDITIONS 

SHOULD BE STUDIED 

It has been noted that operating conditions in- 
clude speed, pressure, temperature, the possibility 
of water coming in contact with wearing parts, and 





Kidde 
WH 
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f Bucyrus-Erie Company 


Courtesy 


achinery on a typical Bucyrus-Erie heavy duty power shovel 


the chance of lubricants being contaminated with 
foreign matter. Speed and pressure must be re- 
garded as inter-related especially in the choice of 
body of an oil or the consistency of a grease. 
Operating conditions influenced the initial lubrica- 
tion as already stated. They also influenced the 
nature and frequency of the lubrication check-up. 


The Effect of Speed 


One of the first axioms to be developed in the 
study of lubrication involved the relation of speed 
to viscosity, i.¢., that the viscosity should vary in- 
versely with the speed. This means that for high 
speed conditions a comparatively light bodied lu- 
bricant can be used. Lower speeds will require a 
heavier product, The reason for this is that the 
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Fig. 7—Cross-section of an XVG compressor showing how tt 


» prevent leakage 


higher the speed the greater will be the degree to 
which the lubricant will be drawn into the clear- 
ance spaces by capillary action. 

The development of a constant film of lubricant 
within the bearing clearance space, however, will 
of course be contingent upon any provisions for 
automatic lubrication. If oil is delivered by means 
of a drip feed oiler, wherein the principle is to 
supply just enough oil to maintain lubrication, in- 
crease in speed, unless the rate of drip of oil is 
increased, may result in impaired lubrication. 
Periodic check-up enables recording and control 
of the rate of oil flow. 

Where automatic force-feed or splash lubrica- 
tion is involved, however, there usually will be 
more oil delivered than is required to maintain 
lubrication. Flood lubrication will aid in resisting 
the effects of pressure. This is well illustrated by 
the lubricating system of the average pressure — 
oiled steam turbine bearing. Here, although com- 
paratively high speeds are involved, with bearing 
pressures of considerable intensity, if the oil is 
lelivered at from eight to fifteen pounds pressure 
a preduct of as low a viscosity as 140 seconds Say- 
bolt at 100 degrees Fahr., will maintain adequate 
lubrication and insure protection of the bearings. 

Flood lubrication also is beneficial in that the 
excess oil passing through the bearings can remove 


Courtesy of Ingersoll-Rand Company 


il circulating system for the working parts is planr 
ontamination 


a certain amount of the heat developed during 
operation, or received from any external source. 

Speed leads generally to the development of a 
more positive lubricating film, due to the increased 
capillary action, or the extent to which the oil ts 
drawn into the bearing. Speed also facilitates the 
use of a lighter product, which will reduce the 
amount of power consumed as well as the amount 
of internal friction developed within the lubricant 
itself. 

Grease lubrication under high speed conditions 
normally involves unit mechanisms such as antt- 
friction bearings. Provided that the bearing is 
properly designed to retain grease and a product 
is chosen with due regard for its suitability and 
lubricating properties, dependable lubrication for 
extensive periods of operation is assured. Here the 
lubrication check-up is of value in preventing a 
careless operator from over-lubricating the bearing 
and perhaps ruining the seal. 

The amount of grease charged to a bearing, 
therefore is an important factor. The bearing never 
should be completely filled with lubricant, for (in 
addition to the effect on the seal) this may not 
only lead to channelling of some greases, but also 
to over-heating, and to increased power consump- 
tion, due to the drag imposed upon the rolling 
elements. 
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Courtesy 


Fig. 8—Connections from the point of centralized lubrication to the travel or propel gear drive 
on a P&H, Model 1500, 4 cubic yard electric excavator 


Centrifugal force becomes a factor wherever 
gears, chains or other motions are involved. The 
faster the motion the greater this force. It can have 
a definite effect upon lubricant throw-off from the 
moving parts. Here, the relationship between speed 
and the adhesive characteristics of the lubricants is 
important. This will be especially true on exposed 
gears or chains. In an oil-tight gear or chain housing 
a comparatively fluid oil can be used, especially if 
the oil is automatically delivered to the parts and 
not merely carried around by dipping of the gear 
teeth or chain sprockets in the bath of lubricant. 

Where gears and chains are not tightly housed, 
thought must be given to the adhesive characteristics 
as well as the viscosity of the lubricant. Straight 
mineral petroleum products are more adaptable to 
these installations than compounds such as greases. 
Certain of these latter, of course, have compara- 
tively high adhesive tendencies. On the other hand, 
they will be more expensive and not as durable for 
the service involved as the straight mineral gear 
lubricants. Here the lubricating engineer can be 
helpful at the check-up period by studying the in- 
stallation and making his recommendation accord- 
ingly; explaining to the operator, of course, his 
reasons for determining the nature of the lubricant 
he considers advisable. 


Effect of Pressure 


The lubricating engineer knows that pressure is 
related to lubrication in that if the body or con- 
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sistency of the lubricant is 
too low to withstand any 
squeezing out action which 
may be developed in service, 
considerable damage will 
probably follow because of 
lack of sufficient lubrication. 
It is not the fault of the lubri- 
cant. 


Under average conditions 
the greater the operating 
pressure between any two 
moving parts, the heavier or 
more must be the 
lubricating film in order to 
prevent metal-to-metal con- 
tact. This holds true whether 
bearings, gear teeth or chain 
link connections are involvcd. 
Pressure tends to cause 
squeezing out of the lubri- 
cating film from between the 
contact surfaces. With cer- 
tain types of sleeve bearings 
this problem can be solved 
by adequate bearing area, and 
proper grooving. A lubrica- 
tion check-up by a trained lubricating engineer will 
catch an unsatisfactory condition and enable cor- 
rection, betore it becomes serious. 


viscous 


rporatios 


The chance of impaired lubrication due to pres- 
sure also can be partially prevented by enclosed 
construction, and operating the parts in a bath or 
flood of lubricant. Sometimes pressure can be met 
with pressure, the lubricant being maintained within 
the clearance spaces in a closed system under the 
prevailing pressure of some form of pumping de- 
vice. 

Regardless of the means of application, however, 
a certain degree of adhesiveness and sufficient vis- 
cosity must be inherent characteristics of the lubri- 
cant itself. To make any other than generalized 
statements as to the viscosity range would be unwise. 
Too much will depend upon conditions of con- 
struction, operation and means of application. 
These conditions must be studied in order that the 
severity of the duty may be realized. 


Automatic Lubrication Is Beneficial 


Automatic lubrication is convenient, saves labor 
and requires less attention. It has been weil adapted 
to steel rolling mill equipment, the metal press, 
the cement kiln, the news press and the milling 
machine, etc. 

On any piece of machinery where pressure may 
prevail, remember, it is the operating pressure 
which must be considered. 
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the rolling mill or metal pres 
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ample, Idling, the pressure which may 


tween the tecth of its gear trains, or upon the bear- 
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ings Of Certain Of its shafting may not be abnormal 
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When idling there should, therctore, be no } roblem 
in the maintenance of lubrication on such equi; 
ment. 


In operation, however, the pressure to be exerted 
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upon the raw materials to torm the finished o 
semi-finished products will react back through 
practically 
Not y case, tO be 
sure, for this will depend upon the size « 


all the moving parts of the machine. 
with the 


same intensity in ever 
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relative 
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importance of the parts involved. In general, such 
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reactionary or back pressures will be considerably 


im excess Of 


cause failure of a lubricating film. Then we come 
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DackK tO the conditions dis usscd inder kire 
Hazard” 

We are chiefly concerned, therefore, with the 
operali) pressure When selecting lubricants for 


icavy duty machinery. The purpose, of course, must 
a 


na 
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adhesive ability as to effectively withstand being 


to use lubricants which will be of such body a 
squeezed out from between gear teeth, chain link 
connections, or bearings and shafting under the 
maximum pressure involved. 


When certain machinery is idling this may result 
in abnormal internal within lubri- 
cants, but it is better to prevent metal-to-metal con- 
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nd 


friction some 
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t 
prevent the development of abnormal wear, than 


to reduce powe!l id] 


tact under the maximum o erating pressures a 


consumption during ing 


Temperature and Viscosity 


The effect of temperature upon a lubrication rec- 


ommendation will depend upon the extent to which 


it may vary during operation. 1 his becomes a factor 


+ 


when deciding upon the manner of } 


preparation of 
L grease, its Consistency or its melting point; or the 


viscosity of an oil. 


High temperatures usually impose a greater duty 
pon a lubricant than any other operating condi- 
tion. In this connection the possibility of metal-to- 
ctal contact or solid friction will always be present 
solid friction between any two surfaces in motion 
vith respect to one another implies the presence 
of heat, which is invariably developed by excessive 
iction. The lubricant eliminate solid or 
ictallic friction in favor of fluid friction which 
ill normally be of far less intensity, then the 
tential fire hazard will be reduced. 


must 


perating temperatures 
viscosity or body of a lubricant must be most 


In the presence of high o 


ircfully considered since viscosity varies inversely 
th temperature. In other words, the higher the 
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erating temperature the lower will be the body 
viscosity of the lubricant. If the original vis- 
cosity 1s not sufficiently high to allow for this rc 
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or 


duction, fluidity may be increased sutficiently to 
cause impairment of the lubricating film to such 


an extent as to actually cause metal-to-metal contact 
Multi-Purpose Service 

Under certain conditions the fact that viscosity 
varies inversely with the temperature is an assct, 
for it may permit of one lubricant serving a number 
of points of varying external temperatures, pro- 
vided the size of the moving parts and the pressure 
exerted are taken into account when the lubricant 
is originally selected. 


On the other hand, the mistake should never 


made 


} 


WC 
of regarding the viscosity at say i00 degrees 
Fahr., as of sole importance, for an oil which might 
be of adequate viscosity at that temperature might 
be too light to meet an operating temperature range 


at say 150 degrees Fahr. 


Under Low Temperature Conditions 

It is quite as important to study the operating 
viscosity of an oil where low temperatures are in- 
volved as when high temperatures prevail. In low 
temperature operation, however, there will be less 
possibility of metal-to-metal contact between the 
moving parts. Here one is more concerned with 
the possibility of abnormal internal friction dey clop- 
ing within the body of the lubricating film itself. 
This would involve increased power consumption. 
Under extreme conditions it might even render 
the machine inoperative. There would also be the 
dithculty of delivering such a sluggish lubricant to 
the moving parts on starting. This would mean 
starved lubrication and perhaps metal-to-metal con- 
tact until the temperature of the machine is raised 
suthciently to expedite ready flow of the lubricant. 





Courtesy of Ingersoll-Rand Company 


} 


Showing how a 


piping 


l 


2 mechanical force feed lubricator an 
be applied to compressor 


oO 


can service, 








Lubricant Contamination Must Be Prevented 


Any 
with non-lubricating m 
pendably however caretully the recommendations 
may have been made. In some industries contamina 
tion will be more prevalent than in others. It de 
pends upon the manner of storage, the conditions 
under which the machinery may have to operate 
and the nature of the materials being handled. 


lubricant which has become contaminated 
aterials cannot function de 


In heavy industry there will be certain types of 
operation where a decided load will be imposed 
upon lubricants in general. compara- 
tively high temperatures will prevail in connection 
with much of the equipment, as for example, in 
the steel rolling mill, or on cement mill kiln trun- 
nion bearings. In the yard, crane bearings, gearing 
and wire rope will be exposed to the weather, dust, 
dirt, flying scale and water. Lubricants must be 
protected under such conditions so that they can 
function dependably. 


Elsewhere 


The chance of contamination in storage will de- 
pend upon the location of the oil house or oil room 
and the nature of its construction. If it is near a 
yard hoist, or in ower plant build 
ing, where doors or windows must be left open, or 
when they are poorly screened, air drafts may often 


a corner of the | 


cause circulation of considerable abrasive dust or 
dirt. T 
in Open containers for a short time before they 
absorb whatever dust may on the 
As most types of dust are abrasive, lubricants which 
have been contaminated in this way 
tend to promote wear by virtue of their dust con- 
tent instead of promoting its reduction by reason 


of their lubricating ability. 


‘hen it is only necessary to leave oil or grease 


settle surtaces 


will usually 


This can be prevented by storing lubricants in 
enclosed tanks or drums, with tightly fitting covers 
on all containers which have removable heads 
Where oils are consumed in sufficient volume to 
warrant bulk storage, large permanent tanks often 
are provided into which the contents of shipping 
drums can be emptied, or which can be filled 
directly from tank trucks. This enables 
sealing to prevent leakage of oil or entry of air. 
Measuring pumps, return drains, gauge 
tions and suitab le covered hatches for filling or 
inspection are the usual accessory equipment in 
such installations. 


cars Or 


connec- 


It is easier to keep fluid oils free from contamina- 
tion during storage than greases, gear or wire 
rope lubricants. These latter are often so inert, and 
used in such comparatively small quantities, that 
they are stored in the shipping drums or barrels. 
Wherever the top is replaceable it can be readily 
removed when a supply of lubricant is needed, and 
just as easily replaced. This should prevent undue 
dirt or water contamination, It is true that certain 


or 
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; ee 
vreases, according to their nature, and the 0S 


purty 


tor which they are intended, will contain more o1 
less water; as a general rulc, however, this is an 
accurately determined quantity. Should any more 


water gain entry, there might be possibility ot 
change in the physical and chemical nature of 
some greases 


On the production line protection of lubricants 
against contamination must be by the 
personnel involved with their application. Very 
often, where gears may run exposed, or only partl; 


observ ed 


enclosed, will seem to be fruitless to insist on 


undue care in application of lubricants. In many 
ta 


industries the average gear is usually comparatively 
massive and built for rugged service. Its teeth, 
however, can be protected by proper lubrication, 
and the less contaminated the lubricant, or the 
more dust-proof the casing, the more effectively 
will wear be reduced 

Bearing wear will oftentimes be more serious 
than wear on gear teeth. Furthermore, scoring or 
wear ina bearing will usually develop more rapidly 


! 


for it will normally not require as much abrasive 
matter in the lubricating film to damage a bearing 
as a gear tooth. ¢ onsequently bearings usually 
constructed so as to more readily prevent entry 
of dust, dirt or scale. With sleeve bearings of t 
vt lubricated type, the collar of grease at tl 
exposed ends will often serve as a very good seal 


i 
How much abrasive foreign matter n 


largely the 
and how it ts applied. 


WY Lain entry 


will depend upon condition of the 


lubricant 





CONCLUSION 


It pardonable pride that reference is 
nade to the Petroleum Industry and the lubricating 
cngineer in this article: but so often the latter is 
the key-man in promoting lubrication check-up. He 
can never start from scratch, board, 
tools, jigs and fixtures to produce his part of the 
assembly. His industry has to be guided by the 
machine designer, by repor.s from the field, by the 
dictates of the met: Ulurgist. The latter produc ed the 
alloy the 
proved its worth; the assembly line made it a part 
of the engine of today — then demanded lubrica 
tion. The Petroleum Industry, knowing all this 
was 1n progress, had the most modern engines for 
testing, renovated its research laboratories all over 
the country, changed its refinery procedures. New 
crude oils were evaluated, greater yield 
tained. Lubricants were produced to do the job 
It is only necessary to check up periodically on theit 
the cleanliness of the lubricating systems, 
maintenance of the means of application. 
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HETHER machining a 
forging for a 75-ton 
shaft or turning out delicate 
parts for aviation instruments, 
American mass production 
methods are employed. 
Regardless of the material 
to be machined, properly sel- 
ected cutting fluids play a vital 
part, substantially reducing 
both time and cost. 
For example, Texaco cut- 


ting and soluable oils permit 


higher speeds and feeds, lubri- 
cate the tools. By carrying 
away the heat they prevent 
chip welding, improve surface 
finish and increase tool life. 
The services of Texaco En- 
gineers, specializing in cutting 
coolants, are available to you 
through more than 2300 Tex- 
aco distributing points in the 
48 States. The Texas Com- 
pany, 135 East 42nd Street, 


New York 17, N. Y. 











More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 

More Diesel horsepower on stream 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 

More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 

More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand 

More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 








¢ OOKING like men from Mars, high-altitude 
fliers are protected against the rarefied at- 
mosphere by masks of plastic, supplied with 
oxygen from high-pressure storage tanks. The 
production of oxygen for filling these tanks is an 
interesting wartime use of compressors. 

To maintain compressors at top operating 
efficiency, not only for filling oxygen tanks, but 
for compressing air in thousands of industrial 
plants and mines throughout the U. S., operators 
everywhere are lubricating them with Texaco. 


THE TEXAS COMPANY ° 


ATLANTA 1,GA. . . 
BOSTON 17, MASS. . 
BUFFALO 3,N. Y. . 14 Lafayette Square 
BUTTE, MONT. . . Main Street & Broadway 
CHICAGO 4, ILL. . 332 So. Michigan Avenue 
DALLAS 2, TEX. . 2310 So. Lamar Street 
DENVER 1, COLO. . . . . 910 16th Street 

SEATTLE 11, WASH. 


133 Carnegie Way 
20 Providence Street 


TEXACO PRODUCTS ’ 








Texaco Alcaid, Algol and Ursa Oils assure 
wide-opening, tight-closing valves, free piston 
rings, open ports, clear air lines, maximum ser- 
vice life between inspections and overhauls, 
fewer repairs and replacements. 

A Texaco Lubrication Engineer will gladly 
cooperate in the selection of the most suitable 
lubricants for your equipment. Just phone the 
nearest of more than 2300 Texaco distributing 
points in the 48 States, The Texas 
Company, 135 E. 42nd St., New York 17, N. Y. 


Yr write 


DISTRICT OFFICES 


HOUSTON 1, TEX. . . 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL. . 929 South Broadway 
MINNEAPOLIS 2, MINN. 300 Baker Bldg. 
NEW ORLEANS 6, LA., 919 St. Charles Street 
NEW YORK 17, N. Y. 205 East 42nd Street 
NORFOLK 1, VA. . Olney Rd, & Granby St. 
3rd & Pike Streets 


Texaco Products distributed throughout Canada by McColl-Frontenac Oil Company, Limited, MONTREAL, CANADA 














